Adeno-associated virus-mediated expression of acid sphingomyelinase decreases atherosclerotic lesion formation in apolipoprotein E(-/-) mice.
The secretory form of acid sphingomyelinase (ASM) is postulated to play a key role in the retention and aggregation of lipoproteins in the subendothelial space of the arterial wall by converting sphingomyelin in lipoproteins into ceramide. The present study aimed to determine whether the level of circulating ASM activity affects lesion development in mouse model of atherosclerosis. Apolipoprotein E deficient (ApoE(-/-) ) mice were injected intravenously with a recombinant adeno-associated virus (AAV8-ASM) that constitutively expressed high levels of human ASM in liver and plasma. Plasma sphingomyelin levels were reduced at early but not later time points after the administration of AAV8-ASM despite persistently elevated circulating ASM. No change in serum lipoprotein levels was observed. Thirteen or 17 weeks after the administration of AAV8-ASM, the amount of plaque formation in the aortic sinus was comparable to that of mice treated with a control AAV. Unexpectedly, the lesion area of the entire aorta was reduced significantly in the AAV8-ASM virus-treated group. Hepatic expression and secretion of ASM into the circulation did not accelerate or exacerbate, but rather decreased, lesion formation in ApoE(-/-) mice. Thus, plasma ASM activity does not appear to be rate limiting for plaque formation during atherogenesis.